The present contribution is aimed towards toxicological evaluations of Salix caprea inflorescence (SCF). Toxicity due to acute (1 day) and subchronic (7, 14, 21 and 28 days) orally administrated doses of methanol extract in albino rats was evaluated using biochemical and haematological parameters. Estimation of toxic heavy metals (Pb, As, Hg, Cd, Co) by ICP/MS and AAS. Analysis of aflatoxins (B1, B1, G1, G1) by HPLC and microbial count was carried out as per procedures recommended by WHO. The results revealed that there were significant (p<0.05) differences (within normal range) between the feed and water consumption of normal rats and the test rats that received 28 days exposure to 400mg/kg of the extract. Data showed that methanol extract results in increase in glucose (GLU), total protein (TP), albumin (ALB) and decrease triglycerides (TG), creatine (CREA), cholesterol (CHO) but these changes were not significant. The changes in White Blood Cell (RBC), Red Blood Cell (RBC), Mean corpuscular hemoglobin concentration (MCHC), Hemoglobin (HGB), and monophiles (MONO) (p˃0.05) were also not significant. Whereas changes in platelets (PLT), esonophils (EO), mean corpuscular hemoglobin (MCH), mean corpuscular volume (MCV) were statistically significant (P˂0.05) but within the normal range. The OWM values for Kidney, liver, spleen, lungs, reproductive organs and heart were not significantly (p>0.05) different from that of the control group. The mean total bacterial count was found 6×10 4 CFU/g, whereas total fungal count was 5×10 2 and other microbes were also within the WHO limits. So the use of this extract for therapeutic medication may not therefore be a health hazard.
Introduction
Since the toxicological evaluation of medicinal plants is an issue of concern. Therefore besides the screening of plants extract for their bioactivities, there is the need to know. Medicinal plants are being extensively and fruitfully utilized in various disciplines of natural health care systems including Unani, herbal, ayurvedic, and homeopathic systems of medicines in the form of single herbs, polyherbal formulations and standardized extracts. But according to the advanced researches it has been documented that plants contain toxic substances like aflatoxins. They are strongest toxic and carcinogenic mycotoxins discovered so far. The toxicity of aflatoxin B1, for example, is ten times that of potassium cyanide, 68 times that of arsenic of the carcinogenicity is 75 times of standard carcinogen dimethyl nitrosamine. It may induce liver cancer and can cause a wide diversity of adverse effects in living organisms, including mutagenic, teratogenic and carcinogenic results [1] [2] [3] . Moreover,
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plants not only contain toxic secondary metabolites, but they are also contaminated with environmental pollutants especially heavy metals, which pose a great health risks to all living organisms upon long term exposures [4] .
The fact that herbal medicines have been employed for such a long time does not guarantee their efficacy and safety.
S.caprea L. is belonging to family Salicaceae and commonly known as goat willow. It is a folkloric medicinal plant used to treat rheumatoid arthritis, malaria, various hemorrhages, gout, neuralgia and intestinal diseases. It is also used as an antipyretic, analgesic, antibacterial, haemostatic, sedative and anthelmintic agent [5, 6] . Plant have revealed the presence of many potent anti-oxidants such as luteolin, dihydrokaempferol and quercetin as its principle constituents along with (+)-catechin and isor-hamnetin as minor constituents [7] . Flavonoids present in Salix caprea wood were reported to have antifungal properties. Six identified flavonoids (dihydrokaempferide, naringenin, aromadendrin, taxifolin, prunin and (+)-catechin, naringenin was found to be the most effective one against both fungi and microbes [8] Astralgins, Quercimeritrin and quercitin-3, 7-di-Oglucoside were found in pollen of Salix caprea [9] . while salicin, Saligenin, Gallocatechin, Rutin, cynaroside, quercitin and luteolin were reported in the leaves [10] . Salix caprea has been tested to determine their effects as feed additives to decrease ruminal methanogenesis in vitro.
It is very important to have a good quality control for medicinal herbs in order to protect consumers from toxic effects. Based on this, the present study was conducted to evaluate the effects of methanolic extract of SCF on biochemical and hematological agents of albino rats. Besides this, estimation of toxic heavy metals (Pb, As, Hg, Cd, Co) by ICP/MS, analysis of aflotoxins (B1, B1, G1, G1) by HPLC and microbial count was carried to determine its quality and efficacy.
Materials and Methods

Extraction and Dose preparation
The Flowers of Salix caprea were collected from the Survey of medicinal plant unit (SMPU) of Regional Research Institute of Unani Medicine (RRIUM), Srinagar, India. Where the identification and authentication of the plant material was done and a voucher specimen (1536) was deposited in the herbarium of the RRIUM Srinagar, India. Flowers were dried under shade and pulverized into powder in a grinding machine. The powdered material was extracted with methanol in Soxhlet apparatus .The extract was concentrated using vacuum rotary evaporation after which it was stored in a refrigerator at 40 o C. 
Animals
Young adult Wistar albino rats obtained from the animal unit of the RRIUM, Srinagar were used for the study. They were supplied clean drinking water and standard feed (Grower mash pellets) was provided as the normal diet.
The rats, 12 in number weighing 120-160g were selected into 2 groups of 6 rats per group: group A was the control while groups B served as treatment groups. All experimental animals were housed in stainless steel cages in a well ventilated animal house.
Animals were observed for their general appearance, behavior, feed/water consumptions, and their body weights were recorded during the course of the study. At the end of the experiment, animals were sacrificed and blood samples were collected into bottles containing no anticoagulant .The blood samples were allowed to clot and sera were obtained by centrifuging at 3000 rpm for 5 min the clear serum was removed by pipetting and then biochemical variables were determined. The other part of the blood was collected into EDTA -containing sample bottles for haematological analysis. Besides, the organ (liver, brain, lungs, kidney, spleen, adrenals, testis, ovary weight ratio was also determined. All biochemical investigations were carried out at Regional Research Institute of Unani Medicine (RRIUM), Srinagar, India.
Clinical chemistry parameters
Concentrations of biochemical variables (triglycerides, Glucose, total Cholesterol, total Protein, Albumin, Urea, Uric acid, Creatinine and haematological variables (WBC, RBC, HGB, HCT, MCV, MCH, MCHC, PLT, NEUT, MONO, EO) were determined by using an automated analyzer (Selectra Junior Spinlab 100, Vital Scientific, Dieren, Netherlands; Spinreact, Girona, Spain). Standard controls were run before each determination, and the values obtained for the different biochemical parameters were always within the expected ranges.
Estimation of Heavy metals
The procedures recommended for analysis of heavy metals like lead, cadmium, mercury and arsenic in WHO, 1998 and AOAC, 2005 [11, 12] .
Method of analysis
Weighed accurately 0.5 g of the coarse powder of the substance being examined, transferred into a casparian flask, added 5-10 ml of the mixture of nitric acid and perchloric acid (4 : 1), added a small hopper on the flasktop, macerate overnight, solution was heated to slake on the electric hot plate, until the solution becomes clean and transparent, then raise temperature, heat continuously to thick smoke, till white smoke disperse, than the slaked solution becomes colorless and transparent, cool, transfer it into a 50 ml volumetric flask, wash the container with 2 per cent nitric acid solution add the washing solution into the same volumetric flask and dilute with the same solvent to the volume, shake well. Prepared synchronously the reagent blank solution. Heavy metal analysis of drug was performed on atomic absorption spectrometer; Thermofisher M Series, 650902 VI.27 model. Standard operating parameters for working elements were set. The operating parameters for Lead and Cadmium are: instrument technique-flame technique, wave length (Lead)-219nm, wave length (Cadmium)-228.8, slit width-0.5mm, lamp current (Pb)-4.0mA, lamp current (Cd)-3.0mA, carrier gas and flow rate-Air and acetylene, 1.1L/min, flow rate-2ml/min. For Mercury: instrument technique-Cold vapour technique, wave length-219nm, slit width-0.5mm, lamp current-3.0mA, carrier gas and flow rate-Argon, 1.1L/min, flow rate-5ml/min and for Arsenic, Instrument techniqueFlame vapour technique, wave length-193.7nm, slit width-0.5mm, lamp current-6.0mA, carrier gas and flow rate-Acetylene, Argon, 1.1L/min, flow rate5ml/min. the hollow cathode lamp for Pb, Cd, Hg and As analysis were used as light source to provide specific wave length for the element to be determined. The concentrations of analytes were directly obtained from calibration graphs and all measurements were run in triplicate for the samples and standard solutions concentration of standards ranging 0.1-10 ppm.
Toxic Heavy Metal Analysis by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS)
Analysis was carried out by using Mass spectrometry with inductively coupled plasma (ICP-MS).
Sample Preparation
About 0.25gms of sample (50% methanol extract of SCF) was accurately weighed and thoroughly mixed with 10 ml of 70% v/v nitric acid solution. The mixture was digested on a hot plate until the solution was clear. After cooling at room temperature, the digested solution was filtered and diluted to 50.0 ml with 5% v/v nitric acid solution. Triplicate digestions were made. Samples prepared by this method were analyzed immediately by ICP-MS. Reagent blanks were also checked in parallel in all steps.
The concentrations of 5 heavy metals (Pb, As, Cd, Hg, and Co) were determined in the digested solutions using inductively coupled plasma mass spectrometer (Model 7500 ce, Agilent, Palo Alto, CA). The instrument was operated with flame mode conditions. Operating conditions were: RF power 1,500 w, carrier gas flow rate 0.9 l/min, make up gas flow rate 0.16 l/min, and nebulizer pump 0.1 rps. The calibration standards were prepared by diluting the stock multi-elemental standard solution in 5% (v/v) nitric acid. The calibration curves for all the studied elements were in the range of .001-100 ppb (the same concentration of nitric acid present in sample solutions). The absence of polyatomic interferences was checked when required, by measuring several isotopes of the heavy metals and checking the isotopic ratio.
Several criteria such as %RSD, limits of detection (LODs), limits of quantification (LOQs), S/N ratio, % recovery were evaluated. The procedure and calculation were modified according to the European Standard for the analyses of heavy metals (Commission Regulation (EC); 2007) [13] .
During the validation, an internal quality control procedure was adopted by testing the blank level of the instrument reading.
Analysis of aflotoxins
The procedure recommended for analysis of aflotoxins as per official analytical methods of the American Spice Trade Association (ASTA), 1997. 
Analysis of Microbial load
The procedure was carried out as per (WHO, 1998) [11] . 
Results and Discussions
Increase or decrease in either absolute or relative weight of an organ after administering a chemical or drug is an indication of the toxic effect of that chemical [14] .
In this study the mean, ± SD values of water and feed consumption are shown in (Fig 1, 2 ). There were significant differences (p˂ 0.05) in water and feed consumption of rats treated with methanol extract at the doses of 400mg/kg body weight after 28days when compared with those of the control group.
However, all values were normal and within the reference ranges for rats. The differences in mean values of water consumption between control and treated group ranged from 1.36 to 2.41ml/kg. Whereas value in feed consumption is ranged from 0.41 to 2.83g/kg. Besides this, no changes in behavior and in mortality of rats were observed during 28 days of the sub-acute toxicity experimental period. Organ weight data presented in Proteins are essential for growth and replacement of wornout tissues. The rate of cell divisions is determined chiefly by the rate of protein synthesis [15] . Any change in the concentration of serum protein and albumin indicates a change in the normal liver functions [16] .
In this study, total protein level slightly elevated (p=.04; Correlation= 0.817). Albumin also showed slight increase compared with animal in group 1 (p=0.63; Correlation=0.249). Further, the liver and kidney is the richest source of both GOT and GPT enzymes and these are marker enzymes for assessment of liver and kidney functions. Any damage to the liver and kidney cells will result in the increase in both of these enzymes [17] .
In present study significant gain occurred in GPT level but within normal range (p=0.04; Correlation=0.813). Moreover, urea and creatinine are metabolic waste products that are freely filtered by the glomeruli of the 
Hematological investigation
Hematological parameters are important indices of the physiological and pathological status for both animals and Statistically significant (p=0.78). However, any type of obstruction, either intra-or extra-hepatic, will cause an increase in total cholesterol levels in the serum. [18] In this study, cholesterol and triglycerides values showed no statistical change from control.
humans [19] . Results of hematological parameters were listed in 
Clinical Features
No poisoning symptoms or clinical signs of toxicity such as diarrhea, vomiting or weakness were observed during the treatment, but rats were in healthy conditions and normal behavior.
Toxic heavy metal analysis
According to the World Health Organization (WHO), toxic heavy metals have to be controlled in herbal plants in order to assure their safety. Literature data, revealed that trace heavy metals might have adverse effects on human health such as Arsenic, extremely poisonous as well as colorless and odorless, arsenic can enter the body through the mouth, lungs and skin. Arsenic toxicity seems to predominantly affect the skin, lungs and gastrointestinal system, and may cause nervous disorders, deteriorated motor coordination, respiratory diseases, and kidney damage as well as causes skin cancers. It may lead to lung cancer, prostate cancer and heart disease, and also causes yellow teeth and anemia. Cadmium also seems to contribute to autoimmune thyroid disease. Lead toxicity primarily targets the nervous system, kidneys, bones, heart and blood, and poses greatest risk to infants, young children and pregnant women. It can affect fetal development, delay growth, and may also cause attention deficit disorder, learning disabilities, behavioral defects, and other developmental problems. Mercury (both poisonous and dangerous) toxicity can affect the central nervous system, kidneys and liver. Research suggests that this heavy metal may also contribute to autism and multiple sclerosis [20] .
In this study, toxic heavy metals were analysed by Atomic Absorption spectroscopy. Comparing the obtained values to the standard limitation values, we found that heavy metal Pb detected (0.0037ppm). Whereas Hg, Cd, As, Co were not detected. The standard atomic absorption methods are tedious to use, particularly when a vast number of elements are concerned. In recent years, the ICP-MS method has been extensively developed [21] , due to new high performance compact equipment. The authors assess a sensitive, fast, and small sample size ICP-MS method. Thus, concentrations of these heavy metals (As, Cd, Hg, Pb, and Co) were again determined in the digested solutions using inductively coupled plasma mass spectrometer Since, method validation is an important requirement in the practice of chemical analysis and it is the process of defining an analytical requirement, and confirming that the method under consideration has performance capabilities consistent with what the application requires. Therefore, several parameters were taken into account and evaluated for the validation of Table 4 ; LOD, LOQ, S/N Ratio, Spike amount, % Recovery. Table 5 .
Results showed that, % recovery Varied 84%-103% of 5 heavy metals. The LOD and LOQ were defined as 3 and 10 times of the standard deviation of 3 measurements, respectively. The LOD (μg/L) was 0.0012, (As), 0.102 (Cd), 0.99, 0.048 (Hg), 0.26 (Pb) and 0.75 (Co). The LOQ (μg/L) was 0.004(As), 0.34 (Cd), 0.16 (Hg), 0.87 (Pb and 2.5 (Co). The intra-day repeatability showed the good precision. The precision expressed as relative standard deviations, was found to be 0.34-8.29%. S Aflatoxins are a group of structurally related toxic metabolites of mycotoxins produced by Aspergillus flavus and Aspergillus parasticus [22] . Hence their analysis is important to evaluate. In present study, aflatoxins (B1, B2, G1, G2), found to be less than the detection limit 0.05ppb. Table 6 . Thus aflatoxins were below the permissible limits. Table 7 .
In conclusion, these results confirm the safety of SCF widely used in folk medicine. Moreover, the lack of its toxicity may be due to the presence of flavonoids and other potent secondary metabolites. Further, the biochemical, haemotological changes were generally within normal ranges. So the use of this extract for therapeutic medication may not therefore be a health hazard. LOQ of toxic heavy metals, were below the permissible limits. The analyzed plant species contained safe levels of the aflatoxins, heavy metals and hence may have no adverse effects normally associated with Above said toxic elements on people who patronize this product for their health needs. Microbial load on the samples which could have been agent(s) of deterioration or spoilage to the sample and reduce the shelf life. Shelf life is the period of time during which the food product will remain safe, be certain to retain desired sensory, chemical, physical, and microbiology characteristics and comply with label declaration of nutritional data when stored under recommended condition. Such microbial load has also been found within permissible limits. To the best of our knowledge, toxicological evaluation of Salix caprea inflorescence has not been reported before and therefore our results can be evaluated as the first report about the evaluated parameters of this unique and endemic species. 
